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Fuchs , Cauchy-Kovalevskaja .
, “Fuchs ” (Sato
hypeffunction, ) – ,
“Fuchs ”
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. [O1] Fuchs
[K-K]







. $\mathrm{N}$ , $\mathrm{N}_{0}:=\mathrm{N}\mathrm{U}\{0\}$ . , $\tau=$
$(\tau_{1\cdot\cdot d},., \mathcal{T})\in \mathbb{C}^{d},$ $z=(z_{1}, \ldots, z_{n})\in \mathbb{C}^{n}$ $1_{d}:=(1, \ldots, 1)\in \mathrm{N}^{d}$
. $R=(R_{1}, \ldots, R_{d}),$ $R’=(R_{1}’, \ldots, R_{d}’)\in \mathbb{R}^{d}$
:
$R’\leq R\Leftrightarrow$ $j$ $R_{j}’\leq R_{j}$ ,
def.
$R’<R\Leftrightarrow R’\leq R$ $R’\neq R$ ,
def.
$R’\prec R\Leftrightarrow$ $j$ $R_{j}’<R_{j}$ .
def.
$r=(r_{1}, \ldots, \Gamma_{d})\in \mathbb{R}^{d}$ $[r]+:=([r_{1}]+, \ldots, [r_{d}]+)([r_{j}]:=\max\{r_{j}, 0\})$ .
$m=(m_{1}, \ldots, m_{d}),$ $k=(k_{1}, \ldots, k_{d})\in \mathrm{N}_{0}^{d}(m\geq k)$ . $R=(R_{1}, \ldots, R_{d})\in$
$\mathbb{R}^{d}$
$B(R):=\{\tau\in \mathbb{C}^{d};|\tau_{j}|<R_{j}(1\leq j\leq d)\}$ . $V\subset \mathbb{C}^{n}$
compact , $h_{0}$ $U=\{(z, \zeta)\in T^{*}\mathbb{C}^{n}$ ; $z\in V,$ $\zeta_{1}=1,$ $|\zeta_{j}|<$
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$h_{0}(2\leq j\leq n)\}$ .
Fuchs – , Y. Laurent-T. Monterio Fernandes
[La-MF] Z. Szmydt-B. Ziemian [Sz-Zi] , N. S. Madi [M]
Fuchs :
. $[U]\cross[B(R)]$ ( $[]$ )
$P(z, \tau;\partial r’\partial z)$ $(k, m)$ Fuchs $P$ $|m|$
:
$P(z, \tau;\partial_{z}, \partial_{\mathcal{T}})=\sum_{\leq 0\alpha\leq m}P_{\alpha}(z, \tau;\partial_{z})\partial_{r}\alpha,\cdot$
$P_{\alpha}$ :





$\mathrm{o}\mathrm{r}\mathrm{d}P_{\alpha}^{1}(\mathcal{Z}, \tau;\partial z)\leq 0$ . 1
..
. Fuchs $z$ , –
$(z;\zeta)$ (quantized contact transform)
.
$T=(T_{1}, \cdots.T_{d})$ $d$ . $P$ $(k, m)$ Fuchs
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(indicial polynomial)





$c\in \mathbb{C}$ $\Sigma:=\{z\in \mathbb{C}^{n}; z_{1}=c\}$ , $\Omega\subset V$ Bony-Schapira
[Bo-Sc] $h_{0^{-\Sigma}}$- . , [Bo-Sc] $\Omega\cross B(R)$
$f(z, \tau)$
$P_{\Sigma}f(Z, \mathcal{T})\in \mathit{0}(\Omega\cross B(R))$ well-defined .
$z_{0}\in\Omega\cap\Sigma$ \Omega 8 $:=\{_{S(z-z0})+z_{0}\in \mathbb{C}^{n};z\in\Omega\}$ .
, :
[A-1]. $C>0$ $[U]$ $W$ $(z;\zeta)\in[W]\text{ }\beta\in \mathrm{N}_{0}^{d}$
$(\beta\geq m-k)$ $|C_{P}(Z;(. ; \beta)|\geq c(\beta+1_{d})^{m}$ .
..
. $d=1$ , [A-1] ([M] ). ,
Fuchsian ellipticity [Sz-Zi] .
. $P$ $(k, m)$ Fuchs [A-1]
. , $r_{0}>0$ $R^{\circ}(\mathrm{O}\prec R^{\circ}\leq R)$ :
$0<h<h_{0},0<r<r_{0},0\prec\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\leq R^{\circ}$ $h$ . $r,\overline{R}$ . $\Omega$ h-\Sigma -
$\mathrm{d}\mathrm{i}\mathrm{a}\Omega\leq r$( $\mathrm{d}\mathrm{i}\mathrm{a}$ ) $V$ . $P$ $\Omega$






$u(z, \tau)$ – :
$0<s<1 \cup(\Omega\cross S\{\tau\in B(\tilde{R});\prod_{=j1}|\mathcal{T}_{j}|<\delta(1-s)^{||}m\}d)$ . I
[M] .
, .
$M:=\mathbb{R}_{x}^{n}\cross \mathbb{R}_{t}d$ $X:=\mathbb{C}^{n}\cross \mathbb{C}d=\mathrm{Y}\cross \mathbb{C}^{d}=\{(z, \tau)\}$ . $N$ $:=$
$\mathbb{R}^{n}=M\sim\cap\{t=0\}arrow M,$ $L$ $:=X\cap\{{\rm Im} z=0\}=\mathbb{R}^{n}\cross \mathbb{C}^{d},\tilde{\Lambda}:=\tau*xL=-T_{N}^{*}\mathrm{Y}\cross \mathbb{C}d$ ,
$\Lambda:=T_{M}^{*}X\cap\tilde{\Lambda}$ . $T_{M}^{*}X$ (resp. $T_{N}^{*}\mathrm{Y}$ ) $\mathrm{C}_{M}$
(resp. $\mathrm{G}_{N}$ ) . $\tilde{\Lambda}$ $\mathrm{G}O_{\overline{\Lambda}}$ . $\rho$
$N\cross T_{M}^{*}XM\ni(x, 0;\sqrt{-1}(\langle\xi, dx\rangle+(\eta, dt)))\mapsto(x;\sqrt{-1}(\xi, dX\rangle)\in T_{N}^{*}\mathrm{Y}$
.
$p0:=(0;\sqrt{-1}dX_{1})\in T_{N}^{*}\mathrm{Y}$ $P(x, t;\partial_{x}, \partial_{t})$ \rho -1 $(P\mathrm{o})$
. $P$ $\sigma_{|m|}(P)$ :
[A-2]. $\tilde{P}$ $\sigma_{|m|}(P)(z, \tau;\zeta, \eta)=\tau^{k}\tilde{P}(Z, \tau;\zeta, \eta)$ $\tilde{P}$
:
$h_{0},$ $M,$ $\nu_{i}(\nu_{i}\geq 1)$ $\tilde{P}(z, t;\zeta, \eta)$ :
$\{(z, t;\zeta, \eta)\in \mathbb{C}^{n}\mathrm{x}\mathbb{R}^{d}\mathrm{x}\mathbb{C}^{n}\cross \mathbb{C}^{d}$; $|z|,$ $|t|<h_{0},$ $|\zeta_{j}|<h_{0}|\zeta_{1}|(2\leq j\leq n)$ ,
$\exists\lambda>M(_{j}\sum_{=1}^{n}|{\rm Im} Z_{j}|+\sum_{j=2}|{\rm Im}(\zeta j/n\zeta_{1})|),$ $|{\rm Im}(\eta_{i}/\zeta 1)|=\nu_{i}\lambda(1\leq i\leq d)\}$ .
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. [A-2] :
[A-3]. . $\tilde{P}(x, t;\xi, \eta)=\prod_{=j1}d$ $(x,.t; \xi, \eta_{j})$. $m_{j}$. t\sim .
. [A-1] [A-2] . ,
$f(x, t),$ $g(x, t)\in\rho!(\mathrm{C}19|\overline{\Lambda}N\cross\tau*\mathrm{x}MM)_{p}0$
$u(x, t)\in\rho_{!}(\mathrm{G}M|N\mathrm{x}\tau*M\mathrm{x}M)_{p}0$
Goursat :
(G. $P$ ) $\{$
$P(x, t;\partial x’\partial_{t})u(x, t)=f(x, t)$
$u(X, t)-g(x, t)=O(t^{m-k})$.I
$f(x, t)$ $g(x, t)$ ,
, [ $\mathrm{K}- \mathrm{K}|$
.
. $P$ [A-ll [A-3] . ,







[Ba-G] Baouendi, M. S. and Goulaouic, C., Cauchy Problems with Characteristic Initial Hyper-
surface, Comm. Pure and Appl. Math. 26 (1973), 455-475.
[Bo-Sc] Bony J. -M. and Schapira P., Propagation des singularit\’es analytiques pour les solutions
des \’equations aux de’rivees partielles, Ann. Inst. Fourier 26 (1976), 81-140.
[K-K] Kashiwara, M. and Kawai, T., Micro-hyperbolic pseudo-differential operators $I$, J. Math.
Soc. Japan 27 (1975), 359-404.
[K-K-K] Kashiwara, M., Kawai, T. and Kimura, T., Foundation of Algebraic Analysis, Kinokuniya,
1980 (in Japanese); English translation from Princeton, 1986.
[La-MF] Laurent, Y. and Monterio Fernandes, T., Syst\‘emes Diff\’erentiels Fuchsiens le Long d’une
Sous-Varie’te’, Publ. RIMS, Kyoto Univ. 24 (1988), 397-431.
[M] Madi, N. S., $Prob\iota\grave{e}me$ de Goursat holomorphe a variables $FuchSie.n-nes$ , Bull. Sc. Math.,
2e s\’erie 111 (1987), 291-312.
[O1] \^Oaku T., The Cauchy-Kovalevskaja theorem for pseudo-differential operators of Fuchsian
type and its applications, R.I.M.S. k\^ok\^uroku 361 (1979), 131-150.
[O2] –, Microlocal boundary value problem for Fuchsian operato $\mathrm{r}s,$ $I$, J. Fac. Sci. Univ.
Tokyo, Sect. IA 32 (1985), 287-317.
[S-K-K] Sato, M., Kawai, T. and Kashiwara, M., Microfunctions and Pseudo-differential Equa-
tions, Hyperfunctions and Pseudo-Differential Equations, $\mathrm{K}\mathrm{o}\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{s}\dot{\mathrm{u}}$, H. (Ed. ), Proceedings
Katata 1971, Lecture Notes in Math. 287, Springer, $\mathrm{B}\mathrm{e}\mathrm{r}\mathrm{l}\mathrm{i}\mathrm{n}-\mathrm{H}\mathrm{e}\mathrm{i}\mathrm{d}\mathrm{e}$ ] $\mathrm{b}\mathrm{e}\mathrm{r}\mathrm{g}-\mathrm{N}\mathrm{e}\mathrm{W}$ York, 1973,
pp. 265-529.
[Sz-Zi] Szmydt, Z. and Ziemian, B., The Mellin Transformation and Fuchsian Type Partial Dif-
ferential Equations, Kluwer. $\mathrm{D}\mathrm{o}\mathrm{d}\mathrm{r}\mathrm{e}\mathrm{C}\mathrm{h}\mathrm{t}-\mathrm{B}\mathrm{o}\mathrm{s}\mathrm{t}\mathrm{o}\mathrm{n}-\mathrm{L}\mathrm{o}\mathrm{n}\mathrm{d}\mathrm{o}\mathrm{n}$, 1992.
[Ta] Tahara, H., Fuchsian type equations and Fuchsian hyperbolic equations, Japan. Math. 5
(1979), 245-347.
$[\dot{\mathrm{W}}]$ Wagschal, C., Une Ge’ne’ralisation $du$ Probl\‘eme de Goursat pour des syst\‘emes d’\’equations
int\’egro-diff\’erentielles holomorphes ou partiellment holomorphes, J. Math. pures et appl.
53 (1974), 99-132.
[Y] Yamazaki, S., Goursat problem for a microdifferential operator of Fuchsian type and its
application, Thesis presented in Univ. Tokyo (1996).
204
